This study provides an empirical investigation of how consumers rate meat attributes. Results show an importance order for 12 selected meat attributes and reveal some relationships between the importance ratings and consumer's demographic or socioeconomic characteristics. The findings suggest that (1) the meat marketing strategy should focus on freshness, taste, and appearance; (2) nutritional attributes have beeome important factors in the meat purchasing decision of female, educated, and married consumers; (3) older, married, low-income, or non-white consumers still remain price conscious; and (4) USDA label has become an important symbol of meat quality and safety to older, female, Baptist, and high-income consumers.
Introduction
Declining red meat consumption, rising health-nutrition consciousness, and increasing competition in food marketing have made having an understanding of consumer concerns imperative for successful meat marketing.
Over the last two decades, changes in the demographic composition of the population, lifestyles, incomes, and attitudes toward meat have significantly shaped how consumers rate meat attributes in meat consumption (Manchester; Senauer, et al.) . Therefore, knowledge of the relationship between consumer characteristics and importance ratings for different meat attributes may provide substantial marketing opportunities for farmers, processors, wholesalers, and retailers in the meat industry.
Many studies have suggested that (a) meat prices have become a less sensitive factor in meat consumption; (b) dietary excesses of some meat attributes such as saturated fat, cholesterol, and sodium are highly associated with heart disease, cancer, stroke, and obesity; and (c) meat attributes related to food safety, nutrition, and preference have been important factors influencing the purchasing behavior of consumers (Briggs and Schweigert; Capps and Schmitz; Frazao, 1994; Jordan and Elnagheeb; Frazao and Cleveland; Menkhaus, et al.; Pehanich; Schutz, et al.; Senauer, et al.; Tippett and Goldman; Wohlgenant, et al.) Studies have also found that geographic, demographic, and socioeconomic factors play important roles in consumer attitudes toward meat, meat purchases, and meat consumption (Adrian and Daniel; Frazao, 1993; Frazao and Cleveland;  *Jianguo Hui, Patricia E. McLean-Meyinsse and Dewitt Jones are assistant professor, associate professor and professor, respectively, in the Department of Agricultural Economics, Southern University, Baton Rouge, LA 70813, Funding for this research was provided to College of Agriculture and Home Economics by the Cooperative State Research Service, USDA.
. J , 4gr. and Applied Econ. 27 (2) , December, 1995:636-643 Copyright 1995 Southern Agricultural Economics Association Manchester Popkin, et al.; Putnam; Senauer, et al,; Steven, et al., 1993) . However, most of the studies focused on meat attributes individually. To our knowledge, no studies has empirically examined the relationship among meat attributes and the linkage between consumers' impotiance ratings of meat attributes and their geographic, demographic, and socioeconomic (GDS) characteristics. This study endeavors to investigate how consumers simultaneously evaluate the importance of 12 selected meat attributes and what relationship exists between importance ratings of meat attributes and consumer GDS characteristics. The information generated from this study should enhance the marketing ability of meat producers, processors, wholesalers, and retailers by providing some bases for market segmentation and developing niche markets for different types of meats.
The procedure of this paper is threefold. First, we examine how consumers simultaneously rank importance ratings for 12 selected meat attributes when purchasing meat.
Second, we estimate the empirical effects of consumer GDS factors on the importance ratings of the meat attributes. Finally, we generate some marketing implications for the meat indust~.
Data and Empirical Models
Data for the study were obtained from a telephone survey of 1,002 randomly selected households in Louisiana and Texas during Februaty 1993. Respondents in the survey were the persons who did the grocery shopping for their households. A survey questionnaire was used to identifi consumer important ratings for 12 selected meat attributes and their GDS characteristics, Respondents were asked the following question: "I am going to mention several attributes of meats which may or may not be of importance to you. Please tell me if you feel each following meat attribute is extremely important, very important, somewhat important, not very important, or not at all important in your purchasing of meats. How important is: being low in saturated fat; the price per pound; being low in cholesterol; being free from chemical additives; the taste of the meat; being a red meat; the appearance of the meat; being low in salt/sodium; the freshness of the meat; having a USDA label; being a white meat; the tenderness of the meat?" Information about respondents' GDS characteristics was also collected during the interview.
The Kruskal-Wallis test was used to test whether respondents differentiated importance ratings among the selected meat attributes. The Kruskal-Wallis test statistic is defined as
Where His the statistical value that is approximated by the chi-square distribution with k-1 degree of freedom, k is number of samples, R, is sum of the ranks in thejth sample, nj is number of observations in the jth sample, and N is total number of observations. A simultaneous multiple comparison (SMC) method was then employed to test the difference between the mean ranks of the meat attributes in order to identi~an importance order for the meat attributes if there was a difference among the meat attributes. The SMC computes the smallest difference that would be declared statistically significant for multiple-mean-rank comparisons, The test criterion for the SMC is as follows (Gibbons) :
Where Ri and Rj denote the mean rank for the ith and jth sample, respectively, and zd2 is the z critical value at a level of significance for the multiple comparisons of the mean ranks for k samples.
Finally, an ordered-probit model was used to estimate the influence of consumer's GDS characteristics on the importance ratings for the meat attributes.
The model is based on the following specification:
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A consumer's personal utility tlmction (U) for a special event (important ratings for selected meat attributes in this study) is determined by a vector of his/her GDS factors. The utility fbnction (U) is not observable, but assumed to match an obsewed yi vector which is obtained from the survey. The vector yi comprises the responses of each survey participant (the grocery shopper for the household in this study) and is expressed as an ordinal rank toward the special event based on his/her personal utility function. Thus, a respondent's rank choice (y,) coincides with a range of hislher personal utility (U). By this assumption, the ordinal ranking scale @i) is categorized into U, between cutoff utility parameter p,. In terms of the probability distribution of the respondent's rank choice (y,) within Ui, the probability density fimction is established. That is:
Where 0( j is the probability density fimction (PDF) with a normal distribution at the special range of consumers' utility, O is the vector of parameters to be estimated, and X is the vector of the GDS characteristics (independent variables) (Greene; Beggs, et al.) To estimate the parameters, the maximum likelihood technique was employed and the log-likelihood function becomes: 
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This log-likelihood function can be estimated by the LIMDEP computer package with adjustment of the heteroscedasticity in the data (Greene) . Table I presents variables, codes, and basic statistics for the survey data.
Empirical Results
The Kruskal-Wallis test (table 2) rejects the null hypothesis that the importance ratings of the 12 selected meat attributes are identical, and indicates that respondents differentiated the importance of the meat attributes. By the SMC test, table 2 presents an importance order for the meat attributes. The multiple comparison results reveal that freshness and taste are the most important attributes consumers consider when purchasing meat. The appearance of the meat stands as the third most important attribute among the selected attributes, though it is not statistically significantly different from the taste of the meat. USDA label, tenderness, and no chemical additives are ranked as the fourth important group of meat attributes. Low in fat, low in sodium, and low in cholesterol rank as the fifth important group of attributes. Price, white meat, and red meat are ranked as the sixth, seventh, and eighth important attribute, respectively, when consumers purchase meat. Table 3 details how the GDS characteristics influence respondents' importance ratings for each of the meat attributes.
The coefficients of independent variables (X1) in table 3 can be considered as the effects of shifting the entire PDF of y, for each of the meat attributes. An increase in one variable in the X vector, which has a positive coefficient while holding Ji' and K constant, is equivalent to shifting the PDF to the right (higher ratings), and vice versa. In the general case, only the signs of the coefficients are unambiguous, because of the uneven densities of the PDF (Greene) .
From the results in table 3, as gender changes from male to female, the coefficients indicate that the importance ratings for all meat attributes are increasing except for taste and red meat. Female respondents are more concerned than males about fat, sodium, cholesterol, chemical additives, prices, appearance, freshness, tenderness, USDA label, and white meat when making purchase decisions. Younger respondents (age 18-39) are concerned about freshness, Both middle-aged (age 40-59) and older (above 60 years old) respondents are more concerned about freshness, appearance, USDA label, and tenderness of the meat than respondents of other age groups. In addition, older respondents consider red meat as an important factor in making meat purchasing decisions.
Respondents in larger households appear more concerned about sodium and chemical additives than those from smaller households. Respondents with education above high school appear less concerned about sodium, red meat, and appearance of meat than those with high school or lower education, Married respondents are more concerned about fat, cholesterol, red meat, and prices than those unmarried.
Baptists tend to be more concerned about taste, appearance, USDA label, and tenderness than other religious groups.
Catholics are more concerned about fat, taste, white meat, appearance, and tenderness than other religious groups. Other Protestants seem more concerned about fat than other meat attributes. White collar workers are less concerned about red meat and tenderness than other employees. Blue collar workers are less concerned about fat, cholesterol, red meat, price, and USDA label than other workers.
Retirees are less concerned about USDA label and tenderness than non-retirees.
Respondents from high income households are less concerned about fat, cholesterol, and prices but more worried about sodium and USDA label than those from low and middle income households. Respondents in middle income households are also less concerned about fat and cholesterol than others. Low income respondents are more concerned about sodium and red meat than others, Non-white respondents are more concerned about fat, cholesterol, and prices than white respondents.
Summary and Implications
This study provided an empirical investigation of how consumers in Louisiana and Texas rated meat attributes when purchasing meat. The statistical results for importance ratings indicated that consumers ranked freshness and taste 
(lo) as the most important attributes among the selected meat attributes. Appearance of meat was ranked as the second important attribute. USDA label, tenderness, and no chemical additives are the third most important group of attributes, while low in fat, low in sodium, and low in cholesterol follow next. The importance order for the rest of the meat attributes is price, white meat, and red meat.
The empirical results from the orderedprobit model suggested that consumers' demographic and socioeconomic characteristics influenced the importance ratings for the meat attributes. Females gave higher importance ratings than males to all selected meat attributes except taste and red meat. Older consumers cared about prices, red meat, appearance of meat, USDA label, and tenderness of meat.
Larger households considered low in sodium and no chemical additives as important attributes. Low income households ranked low in sodium and red meat as important attributes when purchasing meat. Educated respondents gave lower importance ratings to sodium, red meat, and appearance of meat. Married respondents graded higher importance ratings to low in fat, low in cholesterol, and prices. Both Baptists and Catholics were concerned about taste, appearance, and tenderness, but Baptists gave USDA label high importance ratings and Catholics did so to low in fat. Blue collar workers did not care much about fat, cholesterol, red meat, price, and USDA label, Consumers from high income households were not concerned much about low in fat, low in cholesterol, and prices but worried about sodium and USDA label, Non-white respondents were often concerned about low in fat, low in cholesterol, and prices,
The following marketing implications seem appropriate, First, for processors, wholesalers, and retailers in the meat industry (including restaurants), the marketing strategy should focus on freshness, taste, and appearance of meat. The marketing plan may emphasize on developing novelty and tasty meat products and recipes, shortening the marketing channel (directly to purchase the meat stock from processors and producers and to eliminate excess middlemen) for freshness of meat, and promoting appetizing and healthy image of meat. Any of these efforts, which most satis$ consumers, may tremendously increase the marketing value and sales of meat, Second, the nutritional attributes, such as low in fat, sodium, and cholesterol have become sensitive or important factors in the market segment of female, educated, and married consumers. Female consumers, a dominant group in grocery shopping, have been drifting away from red meat consumption to white meat. These imply that the market for the poultry industry such as chicken and turkey will continue to increase. This market trend may also provide the marketing opportunities for specialty meat enterprises such as rabbit, ostrich, and quail. In addition, any marketing promotion of new meat products related to nutritional attributes should aim at the target market of female, educated, and married consumers.
Third, meat price has been a less sensitive factor during meat shopping, but older, married, low income, or non-white consumers still remain as price conscious market segments. These market segments are sizeable, Therefore, efforts to reduce production and marketing costs for cheap prices of meat continue to be one of the keys for meat marketing.
Fourth, older, married, low income, and low educated consumers have been an important market segment for red meat. Although red meat consumption is declining, the marketing mix (product, distribution, promotion and price) focusing on these target markets could considerably increase the market volume of red meat. These market segments have the greatest potentials for red meat consumption (Smallwood, et al,) And finally, the USDA label has become an increasing important factor for older, female, Baptist, and high income consumers in making meat purchasing decisions. Any public policies strengthening the USDA's labeling and management in meat market should increase consumer utility and social welfare of the meat market.
